Serotonin- and proton-induced and modified ionic currents in frog sensory neurons.
Using the whole-cell patch-clamp technique, the effects of serotonin (5-HT) and increased acidity to produce membrane currents and to modify high threshold voltage-dependent calcium currents were studied in isolated dorsal root ganglion (DRG) cells of the frog maintained in short-term culture. DRG cells were classified by morphology into two types: (1) cells with a large number of dark rusty brown granules, and (2) cells devoid of these granules or with few scattered pale granules. Fast application of 5-HT (10-30 microM) induced a rapidly desensitizing inward current with a reversal potential at about 0 mV in 38 of 50 granule-containing neurons (76%) which was never observed (0/35) in "clear" neurons. This current was blocked by 10 nM (+)-tubocurarine. In addition, a small noninactivating outward current was also observed in most DRG neurons during 5-HT superfusion. A sudden decrease of pH from 7.4 to 6 or 5.8 induced a fast inactivating inward current of 100-300 pA in 74% of the "clear" neurons and only 24% of the granule-containing neurons. Small noninactivating membrane currents induced by lowering pH were observed in all neurons. Both 5-HT and increased extracellular H+ reduced the magnitude of high threshold calcium currents in all DRG neurons. It is suggested that the 5-HT receptors are expressed on a morphologically distinct population of neurons while the cells with channels responsible for the fast inactivating proton-induced current cannot be related to any distinct morphological cell type.